In this paper, we give an a posteriori error estimates with constitutive law for some obstacle problem. The error estimator involves some parameter ε appeared in some penalized equation.
Introduction
Consider the simplest elliptic obstacle problem :
where Ω is polygonal bounded open of R 2 with polygonal boundary Γ, f ∈ L 2 (Ω) and V is the convex set of admissible displacements, i.e. It is very known that this problem has a unique solution, see [12] . We should note that variational inequalities have many applications in diverse fields like elasticity, plasticity and fluid dynamics, see for instance [3, 4, 5, 6, 12, 16] . The purpose of this paper is to develop the a posteriori estimators via constitutive law [13, 17, 18] , which are not residual type, for this obstacle problem, see [1, 2, 7] and the references therein, see [8, 14, 15] for an other approach to obtain the a posteriori estimates. These a posteriori estimators involve some parameter ε coming from the penalized equation. Our analysis and finite element method are based on the following penalized, see for instance [10, 11] , or regularized form of (1) : find u ε such that
V = v ∈ H
where ε > 0 is a positive number and s − = −min(0, s). The variational formulation of this problem is given by:
We consider a family {T h } h>0 of triangulations of Ω, formed by triangles, such that any two elements in T h share at most a vertex or an edge. Let h stands for the mesh-size, namely h = max 
Similarly, we denote by V h the discrete space of space V , namely,
Therefore, the finite element approximate solutions of our obstacle problem (1) are defined
where u h ε is the solution of the problem (4). We consider the following problem:
and we consider its following discrete problem,
where
Let us introduce the following lemma. 
Lemma 2.1 One has the following estimate
likewise, one takes v = u + ε in the problem (1), then one obtains
Whence one gets
by using Hölder's inequality, one has
One takes v = −u − ε in the problem (3), then one obtains
by using Hölder's inequality leads to
One takes v = 0 in the problem (1), then one obtains
By virtue Hölder's and Poincaré's inequalities, one has
Via inequalities (8) , (9), (10) one obtains
Finally, one gets
Lemma 2.2 We define the field p h locally on each element K ∈ V
h ε as follows: 
where we have used (7), therefore it exists a nonnegative constant c such that:
Proof. By applying the lemma 2.1 [2] which basing on the papers [4, 7, 9] , one has
We set p = ∇u ε and use the expression of p h , we get for α > 0 
Since
We apply the same techniques as previous, we can easily prove that
Therefore, by using (10) we get
By virtue of inequalities (11) and (12) we obtain the results.
